Turnover of thiamine in various organs was investigated by giving TPD-35S (inner) or thiamine-3S by mouth or by subcutaneous injection to white rats and the following results were obtained:
2. The turnover ratio of thiamine in the organs was distinctly higher after administration of TPD-35S (inner) by either route than in the case of thiamine-35S.
3. No marked difference in the turnover ratio due to difference in the route of administration, oral or subcutaneous, of both TPD and thiamine was noted.
Clinically, thiamine or its derivative, thiamine propyl disulfide (TPD) is given orally, intravenously or subcutaneously. There are, however, few reports which give sufficient evidence for which route is the best for utilization of thiamine.
The authors, therefore, carried out animal experiment by giving TPD-35S (inner) or thiamine-35S orally or parenterally to rats to find which route is better for turnover ratio of thiamine in the body.
EXPERIMENTAL

Materials
TPD labeled with 35S in the thiazole group and thiamine labeled with 35S in the thiazole group were used in the experiment.
These are designated as TPD-35S (inner) and Thiamine-35S, respectively, as shown in Fig. 1 .
FIG. 1
Formulae of Labeled TPD and Thiamine 2. Experimental Animal Wistar strain white rats weighting about 200g were used in the experiment. Animals were kept in each individual cage.
Methods
Rats were divided into two groups. One group was given synthetic diet added with TPD-35S (inner) or thiamine-35S and food was supplied ad libitum. The amount of the feed taken by each rat was measured daily to calculate the quantity of TPD-35S (inner) or thiamine-35S taken by the animal. The other group was fed on the same thiamine-defective synthetic diet and the same amount of TPD-35S (inner) or thiamine-35S as that taken by the rat of the former group was injected subcutaneously every day.
Each rat of these two groups, both oral and parenteral groups, was sacrificed on the 1st, 3rd, 5th and 10th day after administering TPD-35S (inner) or thiamine -35S respectively . Sacrifice was performed 24 hours after the last administration of the labeled compounds. The liver, heart, brain and kidney were excised, 35S and total thiamine determined and the turnover ratio was calculated according to the methods described in the previous paper (1-3).
The composition of the synthetic diet is shown in Table 1 . Total thiamine, 35S and the turnover ratio in the case of TPD-35S (inner) administration are shown in Table 3 . The quantity of thiamine containing 35S was calculated from 35S. The turnover ratio in all the organs was significantly increased by daily admin istration of TPD-35S (inner), but there were no marked differences in the turnover ratio between oral administration and subcutaneous injection.
The results of similar experiment with thiamine-35S are shown in Table 4 . Increase in the turnover ratio by administration of thiamine-35S was less than that of TPD-35S (inner) but there were no marked differences in the turnover ratio between oral administration and subcutaneous injection as in the case of TPD-35S (inner).
The turnover ratio of thiamine in the case of oral administration of TPD-35S It was found that the turnover ratio of thiamine in all the organs was ex tremely higher in the case of TPD-35S (inner) than in the case of thiamine-35S. As in the case of oral administration, the turnover ratio of thiamine in various organs was markedly higher after injection of TPD-35S (inner) than that of thiamine-35S.
FIG. 5
Comparison ratio of thiamine in the case of TPD was markedly higher than in the case of thiamine, confirms the fact discovered by many investigators above mentioned. In the previous paper the authors reported that the patterns of the distribution of thiamine in various organs 2 hours after subcutaneous injection of TPD were different from those after oral administration.
The concentration of thiamine after injection of TPD was highest in the liver, followed by the spleen, small intestine, kidney and blood. On the other hand, the concentration of thiamine after oral administration of TPD was high in the small intestine and liver, whereas it was considerably low in other organs.
However, the present findings that the turnover ratio of thiamine was almost the same whether TPD was administered orally or parentrally, suggest that these concentrations of thiamine in various organs show an only transcient distribution.
Anyway it must be noted that there are no differences in turnover ratio between oral and parenteral administration, both in the case of TPD and thiamine but that there is a marked difference of the turnover ratio between TPD and thiamine.
